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Materials and Method
Both primary and secondary data were used for the study. A two stage stratified sampling method was used to select fish farm-
ers for the study. The population was divided into strata based on the farmers' list from the four ADP zones, being Ibadan/
Ibarapa, Ogbomoso, Oyo and Shaki. Two LGAs were selected from each ADP Zone and by means of a proportional random
sampling method 156 fish farmers were selected being 38% of the total 446 registered in Oyo State. Structure questionnaires
were administered to the fish farmers to assess their perception on climate change, effects and adaptive strategies. Descrip-
tive (frequency counts and percentages) and inferential statistics (linear regression) were used for to analyses data collected.
Linear regression was used test for relationship between the socio-economic variables and fish farmers' perception of climate
change on fish production. The Regression model:
y = f(x" x2, x3' x4, xs')'
where y = Fish farmers' perception of climate change on fish production
x,=Age, x2= House hold size, ~ = Educational level in years, x4= Income per annum offish production
Introduction
Climate change refers to any change in climate overtime which is attributed directly or indirectly to human activitiesthat alter the composition of the global atmosphere and which are due to natural variability observed over comparabletime periods (IPCC, 2007). It has become a global issue in recent times manifesting in variations of different climate
parameters such as cloud cover, precipitation, temperature ranges, sea levels and vapour pressure have impact on the environ-
ment and socio-economic systems. They now constitute one of the most important environmental problems in fish farming.
Climate change has been documented to threaten the livelihoods of about 200 million people and their families worldwide
who live by fishing and aquaculture (FAO, 2003).Consequently, understanding the perception of climate change governance
by stakeholders, such as farmers is important as perception can shape the preparedness of these actors to adopt and change
their practices (Speranza, 2010). The aim of the study was to identify the socio-economic characteristics offish farmers, their
perception and adaptive strategies to the effects of climate change on fish production.
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• Impact of climate change on fish production. Due to total reliance on rainfall which also influences streams and
rivers, fish farming in the study area is concentrated in both dry and wet seasons (Table 3) by majority (81%) of
the farmers. Production is usually high during the wet season when compared to dry season when production is
very low.The impact of climate change is mainly due to flooding, drought and depositions of silt which not only
Table 2: Perception of fish farmers to climate change.
--~~--~--~----~--------~-----------------------Perception to climate change Frequency Percentage
Too much wind 54 34.6~~~--------------~~---Unusual heavy"",r.;;ai~nf;.;;a;,;,.I1 1_2;.;;8 82:;,;..1 ___.
Change in time of rainfall 145 92.9
Too much sunlight 104 66.7
Longer period of hot season 128 82.9
Higher tem era;.;.;tu;.;.;re;;...- ...:.1;;;.24.;..._ ___;7.;;.9_.5 --"
Undefined season 124 79.5
• Perception of fish farmers on climate change. Table 2 reveals that 34.6% of the fish farmers perceived climate
change as incidence of too much wind, 82.1% as unusual heavy rainfall and 92.9% as change in time of rainfall.
However, 66.7% perceived climate change as too much sunlight, 82.9% as longer period of hot season, 79.5%
as incidence of higher temperature and it supports with the findings of (Oyesola, 2009) while 79_5%perceived
climate change as undefined season.
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Gender
Male
Female
Marital status
Single
Married
Age
Less than 25-45
46 and above
Educational qualification
Primary
Secondary
Tertiary
House hold size
1-5
6-10
11-15
16 and above
Income
Less than N 500,000
500,000 -and above
Years of experience
1-5
6-10
11-15
16-20
Table 1: Socio-economic Characteristics of Fish Farmers
Socioeconomic characteristics
Result and Discussion
• Socioeconomic characteristics of fish farmers. Results of the socio-economic analysis reveal that majority of
the fish farmers are male (84%), while the dominant age range is between 46 and 65 years (66.0%) which repre- 00
sents the agile and productive class offarmers that are actively involved in fish production. Marital status indicates
partly the amount of the family labour available to a farmer. On this basis, married farmers (97.4%) may have ad- ~
vantage over single farmers that would hire labour for farm work. Fish Farmers that have household size between ~
1-5 members are 23.7%, while those between 6-10 members are 61.5% and they can be used as family labour. o.:<More than two-third (82.7%) of the respondents had formal education ranging from primary to tertiary education, Z
while 46.8% have secondary education. This implies that the fish farmers would be able to understand innovation 0
which will help to improve their production. A high percentage (70.5%) has an average income per annum from Z
fish production of not more than N 500,000. Fish Farmers reported that their income decrease during dry season
because of high cost of pond maintenance and reduction in the growth rate of fish during this period. Almost half
(47.4%) have fish farming experience between 6-10 years. This shows that respondents were well experienced in
fish production in the study area and also implies that they would have developed adaptation strategies in response
to climate change (FAO, 2003).
X5=Years of fish farming experience
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• Adaptive strategies of fish farmers to climate change. IPCC (200 I) defines adaptive capacity as the ability of
a system to adjust to climate changes to moderate potential damages, to take advantage of opportunities, or to
cope with consequences. Table 4 revealed that 96.8% reported use of daily water temperature check. Therefore,
daily water temperature check is considered significant in the study area as it affects behaviours, activity, feeding
and reproduction of fishes. 93.6% avoids pond linkages, 74.4% practices short cycle aquaculture as an adaptive
strategy to avoid future disaster of outbreak of disease or flood. 69.2% use shade for fingerlings to avoid tempera-
ture shock which might be caused by higher temperature. Most (98.1%) reported regular change of pond water
to ensure effective circulation of water in tum reducing stress on fish. 23.7% practices multitrophic aquaculture,
this percentage is low because they do not see it as an adaptive strategy but according to (FAO, 2008), integrating
aquaculture with other practices, including agro-aquaculture, multitrophic aquaculture and culture based fisheries
will also offer the possibility of recycling nutrients and using water more efficiently.Agro aquaculture has an adap-
tive strategy used by fish farmers in the study area is 47.4%, 73.1% reported planting of carpet grass along the dyke
which is used in preventing excessive erosion or run off. Inlet and outlet not blocked are used to convey excessive
build up of water during excessive rain (95.5%). Compaction of dyke (72.4%) and avoiding construction of ponds
near stream (98.1%) were also among the adaptive strategies used by the farmers.
Table 4: Adaptive strategies by fish farmers.
Variables Frequency Percentage
Production season
Wet season only 29 18.6
Both wet and dry season 127 81.4
Number of fish farmers affected by flooding 139 89.1
Average number of fish lost due to flooding
1OO-SOOFishes 30 19.2
600-1000 Fisties 97 62.2
1100-1S00 Fishes 7 4.S
1600 And above 3 1.9
Prevention measures against flooding
Strong dyke and embankment 67 42.9
Diversion of water ways 14 9.0
Raising of dYKe 26 16.7
Good inlet and outlet 8 S.1
Impact of tlooa on source of water
Pollution 37 23.7
Introduction of predators 25 16.0
Effect of harsh sun on fish production 43 27.6
Impact of harsh sun on fish production
Non acceptance of feed by fish . 42 26.9
Effect of late rainfall on fisli production
Delay in time of stocking 67 42.9
low availabilitYof water 58 37.2
•
do physical damage to the farm structures and profitability but also causes loss of fish and great changes in the
quality of water (Ayanwamide, 2002). Majority (89.1%) of the fish farmers experienced flooding in their farm in
August, 2011. About 19.2% indicated that 100-500fishes were lost due to flooding from their farm, while 62.2%
lost 600-1000. Most of the fish farmers (98.7%) have put in place preventive measures against flooding after the
August, 2011 flood that occurred in Oyo State. About 42.9% of fish farmers use strong dyke and embankment
against flooding, 9.0% compact their dyke, 16.7% diverts water ways, 26.3% raise their dyke to prevent future
disaster caused by flooding and 5.1% indicated that they use good inlet and outlet. Flooding affects source of water
of39.1 % fish farmers. The effects include pollution (23.7%) and introduction of predators (16.0%), (Ayanwamide,
2002). Fish farmers (27.6%) are affected by harsh sun. The effects of harsh sun 01) fish production include non ac-
ceptance of feed (26.9%) by the fishes which.is as a result of higher temperature which would have exceeded their
comfort zone and thus causing raised metabolic changes and potential productivity will be affected as stated by
(Akegbejo-Samsons, 2009). This was also caused by low level of water which was by rapid evaporation and dry-
ing of water. Majority were affected by the incidence of late rainfall (78.2%) and the resultant effects are delay in
time of stocking (42.9%) and low availability of water (37.2%) for the successful production offish. Flood water
may also introduce predators into fish farms or new disease pathogens and provide opportunity for cultured fish to
escape confinement.
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From the results of the study, it can be concluded that farmers have a fair perception of climate change. The major impact of ~
climate change on fish production is the occurrence of flood which has caused an appreciable quantity of fish to be flooded ~
from farms and late rainfall which delayed stocking in majority of the farms.
Constant
Age of fish farmers
Standard error T Level of significance
2.250 13.267 0.000***
0.042 1.693 0.093*
0.119 -2.273 0.024**
.0..9-91 0.103 0.918
0.000 0.082 0.415
0.103 -2.159 0.032**
••• p<O.Ol, ··p<O.05, ·p<O.l
0.144
·0.206
0.009
Householdsize
Educationallevel
BetaModel
74.4
94.2
69.2
96.2
116
147
108
150
80.1
98.1
73.1
93.6
125
153
114
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42.9
9.0
16.7
95.1
67
14
26
149 00
Compactionof dyke
Diversionof waterways
Raisingof dyke
Good inletand outlet
Source of water and pond construction
Ensureuseof perennialborehole
Avoidconstructionof pondsnear streams
Plantingof carpetgrassalongthedyke
Avoidingpond linkages
Period of production and fish stocked
Shortcycleof production
Stockinghealthyfingerlings
Useof shadefor fingerlings
Isolationof sick fish
Environmental measures
Regularcleaningof pondsurrounding
Useof plasticnetsto preventfloodingof fish
Bio-securtty
Plantingof bananatreesas shade
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The result of analysis in Table 4.13 shows that age (p<O.l), household size and years of fish farming experience ~
(p<O.05) are socioeconomic factors that can affect the fish farmers perception about climate change on fish production. Thus, 0
the null hypothesis is rejected. ~
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Table5: Adaptive strategies by fish farmers.
PercentageFrequenciesAdaptive strategies
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